Reversible dissociation and unfolding of pyruvate decarboxylase from Zymomonas mobilis.
The denaturation and renaturation process of pyruvate decarboxylase (PDC) from Zymomonas mobilis (ATCC 29191) has been investigated using guanidine hydrochloride and urea as denaturing agents. The quarternary structure of the homotetramer is strongly stabilized by the cofactors Mg2+ and thiamine diphosphate (TDP). The structural transitions were monitored by activity measurements, fluorescence spectroscopy, circular dichroism and gel-filtration chromatography. A three-step denaturation process, described as follows, is indicated by non-coincidental denaturation curves: (a) inactivation of the tetramer upon dissociation of cofactors (> 0.4 M guanidine hydrochloride, > 1 M urea); (b) dissociation of the tetramer into monomers (> 1 M guanidine hydrochloride, > 3 M urea); (c) complete unfolding of these (> 2.5 M guanidine hydrochloride, > 5 M urea). The refolding process initiated by rapid dilution of fully denatured protein in renaturation buffer involves the rapid reassociation of an inactive intermediate followed by the reconstitution of the active site.